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The dryland salinity problem in North America 
Fig. 1.—Cause of saline seeps in North America 
Fig. 2.—Occurrence of salinity problems in North America 
By P. R. George, Soil Research 
and Survey Branch 
Under dryland agriculture in parts 
of the U.S.A. and Canada, saline 
seeps develop and destroy valuable 
cropland in much the same way as 
happens in Western Australia. 
Figure 1 explains the formation of 
saline seeps in North America. 
Rain water not used by the crop 
drains below the root zone. It 
moves along an impermeable layer, 
usually shale or very dense clay, to 
local low spots, where the water is 
discharged and salts accumulate. 
Figure 2 shows the Northern Great 
Plains region of North America 
where because of geological 
conditions, saline seeps are a 
potential problem. So far salinity 
has been restricted to areas where 
bedrock is within 10 m of the 
surface, but the processes which 
create seeps are continuing in other 
deeper areas and probably 
watertables will eventually rise 
enough to cause saline seeps. 
Throughout the region, about 0.8 
million ha of crop land is salt-
affected. In North Dakota about 
1.4 per cent of the cropland was 
affected by saline seeps in 1968. 
Of concern has been the rapid 
increase in salt seeps since the mid 
1950s. 
Land use change and salinity 
As in Western Australia, salinity 
in the Northern Great Plains region 
has its origins in changes brought 
about by farming. Under natural 
conditions the fertile prairie soils 
support perennial grasslands which 
are adapted to using as much of the 
available moisture as possible. 
Farming, however, uses a crop-
fallow system because reliable 
wheat yields depend on adequate 
stores of soil moisture before 
seeding especially to make up for 
the lack of rain during the growing 
period. The 15 month fallow 
period greatly increases the 
opportunity for rainfall to move 
past the root-zone and into the 
groundwater. This causes water-
tables to rise, and saline seeps then 
develop. Evaporation at these 
seeps concentrates the salt. 
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An area in Montana affected by salinity 
A barley crop growing on a former seep which has been reclaimed by growing lucerne 
on the slopes above for three years previously 
Unlike in Western Australia, where 
salt has mainly come from the 
rainfall, in North America, salts are 
derived from the underlying bedrock 
some of which has formed under 
the sea. Salts are mainly 
magnesium and calcium sulphate, 
again in contrast to Western 
Australia, where sodium chloride is 
the main constituent. 
Control 
Seeps in North America have been 
shown to develop from "local" 
groundwater flow which means the 
recharge area, where the water gets 
into the groundwater, may only be 
a few hundred metres upslope from 
the seep. This means the area 
supplying water to recharge the 
seep is usually on the farm affected. 
A cutting in the Missouri River, Fort 
Benton, Montana, which shows the geo-
logy of areas subject to salinity. In this 
area about 3 to 4 m of lighter coloured 
glacial material overlies impermeable 
black Colorado Shale which is a marine 
deposit. 
Control has been achieved by using 
as much water as possible where it 
falls and avoiding areas of 
concentrated recharge. 
Fallowing should be avoided by 
continuous cropping with cereals or 
cereals in rotation with other crops 
such as safflower. This can be done 
with careful monitoring of soil 
moisture to ensure enough is stored 
for a successful crop. 
Lucerne has more than twice the 
seasonal water use of a cereal crop 
and can also be grown for three or 
four years to use excess water and 
lower the watertable. 
Water contributing to the ground-
water is avoided by drainage of 
pools and the prevention of snow 
packs in upslope areas. Subsurface 
drainage has also been used to lower 
watertables in the salt seeps but 
this is not widely applied because of 
its cost and because of the problem 
of disposing of highly saline water. 
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